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TITLE OF THE INVENTION 



OBJECT EDITING APPARATUS AND METHOD, AND RECORDING 
MEDIUM STORING COMPUTER -READABLE PROGRAM 

5 

BACKGROUND OF THE INVENTION 

This invention relates to an object editing 
apparatus and method in which an object such as form 

10 data for printing can be edited by manipulating a 

structure displayed in the form of a tree, as well as a 
storage medium storing a computer- readable program for 
implementing the object editing method. 

A technique referred to as "form overlay" is used 

15 to create printed matter produced by writing data on a 
fixed form such as a bill. Form overlay involves 
creating, in advance, form data that represents the form 
portion, 

overlaying data that is not fixed (such data will be 
20 referred to as "print data" below) , such as numerical 

values and character strings, are overlaied at 

prescribed locations of the form data, and then printing 

or displaying the result. 

In order to implement such form overlay, form 
25 creating software that runs on a computer has been 

developed. With conventional software of this kind, the 
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usual practice is to gather the form data usually on a 
per-page basis. Some of this software additionally 
includes a function, referred to as a composite-form 
function, in which multiple pages of form data are 
5 combined to form a single set of form data. The 

composite-form function superimposes a plurality of 
pages of form data on a single page or, as in the case 
of a multiple-part slip or form for double-sided 
printing, combines a plurality of pages of form data 

10 into one set of form data. 

However, if a plurality of pages of form data is 
combined to form a single composite form, it is 
necessary to create the form data of each page and how 
the form data of each of the pages is to be combined 

15 must be specified. 

For example, not only must the form data to be 
combined be specified but it is also necessary to enter 
instructions, by commands and selection of menu items, 
etc . , whether the data is to be combination for double- 

20 sided printing or whether the data is to be superimposed 
and combined into constitutes one page. As a 
consequence, the procedure for creating a composite form 
is complicated and it is difficult to increase 
productivity . 

25 

SUMMARY OF THE INVENTION 
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Accordingly, an object of the present invention is 
to provide an object editing apparatus and method in 
which a composite form can be composed or edited with 
5 ease by expressing and displaying the composition of a 
composite form as a tree structure and allowing a user 
to manipulate the tree structure. 

According to the present invention, the foregoing 
object is attained by providing an object editing 

10 apparatus comprising: storage means for storing data 
which describes objects and a dependency relationship 
among these objects; display means for displaying, in 
accordance with this data, the objects and the 
dependency relationship thereof as a tree which connects 

15 image objects corresponding to the objects; operating 

means for editing and manipulating the image objects of 
the tree; and editing means for editing the description 
of the data in accordance with the editing operation 
performed by the operating means. 

20 Preferably, the operating means includes an 

operation for moving or copying the image objects, and 
the editing means includes an operation for moving or 
copying, in conformity with the manipulation of an image 
object, the description of the object, corresponding to 

25 the image object that has been manipulated, in the data 
that has been stored in the storage means. 
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Preferably, the data is form data that is overlaid 
on print data, and the objects include a page which 
constitutes form data and a parts form which constitutes 
the page. 

5 Preferably, in a case where an image object has 

been moved by the operating means onto an image object 
of a page, the editing means edits the form data in such 
a manner that if the moved image object is a parts form, 
the parts form corresponding to the moved image object 

10 will be added onto the end of a page located at the 
destination of movement. 

Preferably, when an image object has been moved by 
the operating means onto an image object of a page, the 
editing means edits the form data in such a manner that 

15 if the moved image object is a page, a page 

corresponding to the moved image object will be added 
immediately ahead of a page located at the destination 
of movement . 

Preferably, the form data further includes double 
20 sides which include the objects of two pages, and where 
an image object has been moved by the operating means 
onto an image object of a page, the editing means edits 
the form data in such a manner that if the moved image 
object is a page and a prescribed operation is performed 
25 along with the move operation, a double-sided object is 
generated which includes a page corresponding to the 
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moved image object and a page located at the destination 
of movement. 

Preferably, in a case where an image object has 
been moved by the operating means onto an image object 
5 indicating a part form, the editing means edits the form 
data in such a manner that if the moved image object is 
a parts form, a parts form corresponding to the moved 
image object will be added on immediately ahead of a 
parts form located at the destination of movement. 

10 Preferably, in a case where an image object has 

been moved by the operating means to a position other 
than that of an image object, the editing means edits 
the form data in such a manner that if the moved image 
object is a parts form, a new page will be inserted at 

15 the end of the form data and a parts form corresponding 
to the moved image object will be inserted as a parts 
form included on this page. 

Preferably, in a case where an image object has 
been moved by the operating means to a position other 

20 than that of an image object, the editing means edits 
the form data in such a manner that if the moved image 
object is a page, a page corresponding to the moved 
image object, inclusive of a parts form included on this 
page, will be added onto the end of the form data. 

25 Preferably, the operating means includes an 

operation for moving an image object from outside the 
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tree, and the editing means, in conformity with the 
manipulation of the object, adds the description of an 
object, which corresponds to an image object that has 
been moved, onto data that has been stored in the 
5 storage means . 

Preferably, in a case where a prescribed operation 
has been performed by the operating means when an image 
object is moved, the editing means performs further 
editing, after the editing of the form data, in such a 

10 manner that an object corresponding to an image object 
that has been moved by the operating means is deleted 
from the position occupied prior to movement. 

Other features and advantages of the present 
invention will be apparent from the following 

15 description taken in conjunction with the accompanying 
drawings, in which like reference characters designate 
the same or similar parts throughout the figures 
thereof. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorporated 
in and constitute a part of the specification, 
illustrate embodiments of the invention and, together 
25 with the specification, serve to explain the principles 
of the invention. 
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Fig. 1 is a block diagram illustrating the hardware 
configuration of an information processing system to 
which a printing scheme embodying the present invention 
is applied; 

5 Fig. 2 is a diagram of a memory map which prevails 

at execution of a program of the printing scheme 
embodying the present invention; 

Fig. 3 is a diagram illustrating the essentials of 
form overlay processing; 
10 Figs. 4A and 4B are diagrams illustrating examples 

of form data and print data, respectively, and Fig. 4C 
is a diagram showing a command sequence at the time of 
overlay printing; 

Fig. 5 is a diagram showing an example of a form 
15 editor start-up screen; 

Fig. 6 is a diagram showing an example of a parts 
form editing screen; 

Fig. 7 is a diagram showing an example of a 
composite form editing screen; 
20 Fig. 8 is a diagram showing an example of the 

details of a tree structure displayed at the time of 
composite form editing; 

Fig. 9 is a flowchart showing composite form 
editing processing <1) ; 
25 Figs. 10A and 10B are diagrams illustrating a tree 

display and the content thereof in an example of 
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composite-form data; 

Fig. 11 is a flowchart showing composite form 
editing processing (2); 

Fig. 12 is a flowchart showing composite form 
5 editing processing (3); 

Fig. 13 is a flowchart showing composite form 
editing processing (4) ; 

Fig. 14 is a flowchart showing composite form 
editing processing (5) ; 
10 Fig. 15 is a diagram showing the content of a 

medium on which a form editor program and the like have 
been recorded; 

Fig. 16 is a diagram showing a program and data 
supplied from the medium of Fig. 15 to a computer or 
15 system; and 

Fig. 17 is a flowchart illustrating composite form 
editing processing according to a second embodiment of 
the present invention. 

2 0 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will 
now be described in detail in accordance with the 
accompanying drawings. 
25 Fig. 1 is a block diagram of a computer system 

having a form creating function according to an 
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embodiment of the present invention. The form creating 
function operates by having a CPU 10 execute a basic 
input/output (I/O) program, an operating system (OS) and 
a form creating program. The basic I/O program is 
5 written in a ROM 11 and the operating system is written 
in a hard disk (HD) 15* When power is turned ON, the 
operating system is read into a RAM 12 from the hard 
disk 15 by an IPL (Initial Program Loading) function in 
the basic I/O program and the operating system starts. 

10 The processing procedure of the form creating program 

will be described later. The form creating program and 
related data are recorded on a floppy disk 14, the 
content of which is illustrated in Fig. 15. 

The form creating program and related data that 

15 have been recorded on the floppy disk 14 can be loaded 
into this computer system through a floppy-disk drive 
13, as shown in Fig. 16. When the floppy disk 14 is 
inserted into the floppy-disk drive 13, the form 
creating program and related data are read out of the 

20 floppy disk 14 and loaded in the RAM 12 under the 

control of the operating system and basic I/O program so 
that the program can be run. Fig. 2 illustrates a 
memory map which prevails when the form creating program 
has been loaded in the RAM 12 and is capable of being 

25 executed. 

This embodiment illustrates an example in which the 
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form creating program and related data are loaded 
directly from the floppy disk 14 to the RAM 12 and 
executed* However, an arrangement may be adopted in 
which the form creating program and related data are 
5 first stored (installed) in the hard disk 15 from the 
floppy disk 14, after which the form creating program 
and related data are loaded from the hard disk 15 to the 
RAM 12 when the form creating program is to be run. 
Further, the medium on which the form creating program 

10 is recorded is not limited to a floppy disk and may be a 
CD-ROM, an IC memory card, etc. Furthermore, a program 
for controlling the manipulation of an object on the 
tree is stored in the ROM 11, in advance, and the 
program is made part of the memory map. The program can 

15 also be executed directly by the CPU 10. 

Form data that has been created by the form 
creating program is stored in the hard disk 15. This 
data is superimposed on print data by another 
application program for implementing overlay printing, 

20 and the result is output from a printer 32. 

<Essentials of form overlay processing> 
The gist of the overlay processing will be 
discussed before describing the details of the form 
creating function. Fig. 3 illustrates the flow of 

25 processing regarding overlay processing, inclusive of 
the form creating program. A form or a composite form 
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that has been created by a form creating program (also 
referred to as a "form editor" below) 311 is stored in a 
form data storage area 312 of the hard disk 15 or the 
like. Each form (inclusive of a composite form) 
5 includes form data 312a representing a itself, and field 
attribute data 312b which, in regard to print data 
combined with a form, represents the position of the 
data and the type of characters* From this point 
onward, the composite-form data will also be referred to 

10 as "PCX data", and form data that is not combined and 
constitutes the smallest unit of this data will be 
referred to as "FCP data". 

These items of form data are converted by a 
prescribed run-time library 315 to form print data 316a, 

15 which has a format that can be interpreted by printer 
32, and is stored in a print data storage area 316 
secured in the hard disk 15. 

Print data to undergo form overlay printing is 
generated from an appropriate business file 313 and 

20 stored in a text data storage area 314. It will suffice 
if this data has a format that allows the partitioning 
of each field that is to be overlaid. For example, it 
is possible to use a commonly utilized format referred 
to as a CSV format. This print data also is converted 

25 by the run-time library 315 to printing print data 316b 
having a format that can be interpreted by the printer 
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32 and is stored in the print data storage area 316. 

The form data and the print data thus created is 
output to the printer 32 by an operating system 317 and 
a printer driver 318. The printer 32 combines the data 
5 and prints the result. 

Figs. 4A and 4B illustrate examples of form data 
and print data, respectively, and Fig. 4C shows an 
example of a sequence of print command delivered to the 
printer 32. In Fig. 4C, a command sequence for starting 

10 a printing job is followed by a command 411 for starting 
the registration of form data. This is followed by form 
data 412 of the type depicted in Fig. 4A. In this 
example, the form data is for one page but the form data 
may represent a composite form that requires a plurality 

15 of pages. The form data 412 is followed by a command 

413 to end the registration of form data. Next, between 
a command 414 for starting overlay printing and a 
command 417 for ending overlay printing, the printing of 
data 1 (415) and data 2 (416) are carried out in 

20 succession. An example of data 1 to be printed is shown 
in Fig. 4B. In the example of Fig. 4C, the print data 
is composed of two pages and therefore the form data 
also is a composite form of two pages. 

When a command sequence of this kind is sent to the 

25 printer 32, the latter stores the form print data in a 
form cache 321 (Fig. 3), temporarily, raster izes the 
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print data and the form data and combines them in a page 
buffer 323 . The resulting data is printed out by a 
print engine 324 to obtained the printed matter. 
<Form editor function> 
5 The foregoing is the gist of form overlay printing. 

The form creating program (form editor) of this 
embodiment will now be described with reference to the 
drawings . 

Fig. 5 is an example of a display screen where the 

10 user specifies the creation of a new form after the form 
editor has been launched. A menu bar is displayed 
within a window 501 at the top of the screen. A window 
502, for selecting an object to be newly created, is 
displayed in the window 501 below the menu bar. Here 

15 three types of objects can be selected, namely field 
data, a form and a composite form. When a field data 
section 403 is selected, from this point onward, a 
transition is made to a procedure for editing field 
attribute data 312b of Fig. 3. When a form section 404 

20 is selected, a transition is made to a procedure for 
editing one page of parts form data. The parts form 
data can be one page of form data even when alone. Fig. 
6 illustrates part of an example of a screen for 
creating parts form data in a case where the form 

25 section 404 has been designated. A parts form 601 is 
edited by operating buttons located along the edge of 
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the window. 

When a composite form section 405 (Fig. 5) is 
designated, a transition is made to the screen (Fig. 7) 
for editing the composite- form data. Fig. 7 illustrates 
5 the manner in which a composite form 701 is created. 
The structure of the composite- form data that is to be 
edited is displayed in a tree display section 702 on the 
screen for editing the composite- form data. An object 
designated on the screen can be manipulated, i.e., 

10 moved, erased, inserted, etc., using a pointing device, 
and the name of the object can be manipulated, i.e., 
changed, etc., using the keyboard. Fig. 5 illustrates a 
case in which a form is created, anew. However, where 
an already existing form or composite form is edited, it 

15 will suffice to specify the name of the composite- form 
data file and call the form editor. As a result, the 
composite- form data will be read out of the form data 
storage area 312 and a tree reflecting the structure 
thereof will be displayed. 

20 Fig. 8 illustrates an example of displayed trees. 

The root of each tree represents the overall composite 
form, and underlying nodes 802a to 802c represent the 
print pages which make up the composite form. A print 
page represents one page to be printed, and there are 

25 several types depending upon the make-up of the page 

itself. For example, print pages 802a, 802b, 802c which 
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simply include parts forms are composite forms obtained 
by superimposing the underlying parts forms from the 
top, in order. For instance, the print page 802a is 
constructed by superimposing a part 02 on a part 01. 
5 There is also a double-sided node 802c, which indicates 
that the underlying print pages are to be printed on 
both sides of a single page. Further, though not 
illustrated, there are also copy nodes indicating that a 
specified number of sheets are to be output repeatedly. 
10 In the case of a double-sided page, there are further 
underlying print pages . Of the pages present as 
subordinates in the display of the tree, the upper page 
signifies the front side and the lower page signifies 
the back side. 

15 Further, in the nodes 809 connecting each of the 

print pages as subtrees, " - " indicates that the subtree 
is being displayed and 11 + " indicates that the subtree is 
not being displayed. A node which indicates an object 
will also be referred to as an "item" below. Further, 

20 each node is displayed as an image object referred to as 
an "icon", and a line connecting icons indicates that a 
node on the right side of the line is subordinate to the 
node on the left side. 

Printing is performed in units of print pages and 

25 involves at least one parts form along with each print 
page. In the case of a print page in which a plurality 
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of parts forms exists, the result of superimposing the 
parts forms is printed as one page* The order of parts 
forms subordinate to a page in the tree represents the 
order of overlay in a case where the parts forms are 
5 superimposed, and the forms are superimposed in regular 
order starting from the top in the tree. In other 
words, in a case where a page is displayed, the parts 
form at the bottom of the tree appears at the top of the 
displayed page. 

10 Fig. 10A illustrates the structure of an example of 

composite- form data file which represents a composite 
form. In Fig. 10A, composite-form data "Test. f ex" is 
preserved in a directory ,T C:¥Program Files 
¥Fcpro¥FORMWORK" . In terms of content, a page number 

15 field 101 is 3, which indicates that three print pages 
are included. Page name 102 is the name of a defined 
print page. Here the name is " NenkinO 1 " . Number of 
repeated pages 103 indicates the number of pages 
repeated. A page type field 104 indicates a standard 

20 page, i.e., an ordinary page which is not double-sided 
or a duplicate. A file name field 105 is displayed in 
the form of a full path, at the end of which the file 
name "NenkinOl.fcp" is written. That is, it is 
understood that this print page includes only 

25 11 NenkinO 1 . f cp" as the parts form. 

A subsequent print page Nenkin02 includes three 
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parts forms "NenkinO . 2f cp" , "NenkinOl . f cp" and 
"NenkinO^fcp" . 

The diagram obtained by expressing the composite- 
form data of Fig. 10A as a tree is as shown in Fig. 10B. 
5 The tree accurately expresses the content of the 

composite- form data and expresses the structure thereof 
in a format that can be understood intuitively in simple 
fashion . 

J:s% <Composite form editing by tree editing> 

* : Z 10 Since the tree corresponds accurately to the 

^ composite-form data, the composite-f orm data can also be 

i A re-edited from the tree. With the form editor according 

O to the present invention, the tree is edited in the tree 

O display 

fU 15 and this is reflected in the composite-form data. 

jR The basic operation involving the tree will be 

described first. 

Basic operation is of three types, namely "Select", 
"Drag" and "Drop" . Since these operations are generally 
20 supported if the operating system has a graphical 

interface, their uses are quite common. With "Select", 
an icon displayed as a node appearing in a tree is 
designated using a keyboard or pointing device, whereby 
the icon is selected. As a result, the selected icon 
25 becomes the object of a subsequent drag operation. 

"Drag" is an operation which moves a selected icon to a 
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desired position. "Drop" is an operation which releases 
the dragged icon at the desired position. The icon 
itself is moved to the desired position by the drag and 
drop operations. At the same time, the application in 
5 which these operations are performed is capable of 

obtaining information as to which icon was moved where. 
For example, the form editor also is capable of 
acquiring information indicating the results of these 
operations . 

10 (Adding a parts form to a page) 

Fig. 9 is a flowchart illustrating the procedure 
for editing composite-form data on a tree. The 
procedure shown in Fig. 9 is for adding a new page to 
the tree of Fig. 8 or a new parts form to a page. The 

15 composite form that is to undergo editing is the tree 
displayed in the tree area 7 02 (Fig. 7) . 

The user doing the editing specifies the file 
desired to be registered as a parts form and drops the 
file at any position on the tree (provided it is within 

20 the bounds of the tree area 702 in Fig. 7) (step S901) . 
If the operating environment is Microsoft's Windows, the 
file to be specified can be selected from files whose 
icons are displayed. File editor processing starts from 
step S902. 

25 First, the file attribute corresponding to the 

dropped icon is investigated (step S902) . In a case 
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where the file cannot be a parts form, processing is 
terminated without changing the display of the tree 
preview. In this case the composite-form data also is 
not manipulated. If it is found at step S902 that the 
5 icon is the icon of a data file that can be a parts 
form, the position at which the icon was dropped is 
investigated (step S903) . If the icon was dropped at a 
blank portion of the tree, an icon indicative of a new 
page is created (step S904) . Next, the name from the 

10 dropped file name is applied to this page automatically 
(step S905) . The name is one obtained by removing the 
extension from the dropped file name. At this time all 
existing page names are searched so that the new page 
name is not the same as an existing page name. It is 

15 possible to change the page name to any page name. In 
this case also, however, all registered page names are 
searched and a change cannot be made to an already 
existing page name. 

Next, a dropped icon of form data is created 

20 subordinate to the icon indicative of the newly created 
page (step S906) . This icon of form data is created as 
an icon indicating the part form that constructs the 
page. The name of the dropped file is used as the parts 
form name. If editing of the tree is finished, the 

25 content of the composite- form data also is changed so as 
to correspond to the edited tree. In a case where steps 
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S904, S905 are traversed, the following fields are added 
onto the end of the composite form: page name (the same 
as the name of parts form) , number of repeated pages, 
page type (standard) and file name (the file name of the 
5 parts form is expressed in the form of the full path) . 

If it is found at step S903 that the icon has not 
been dropped at a blank portion, then it is determined 
whether or not it was dropped on an icon which indicates 
the page of the tree (step S907) . If the decision 

10 rendered is "YES", then the icon is added below the drop 
page as an icon indicating the parts form which 
constructs this page and a tree is created (step S906) 
and is displayed at the bottom of the tree. In this 
case, of the composite-form data, the parts form 

15 corresponding to the dropped icon is added onto the end 
of the file name field of the drop page. 

If it is found at step S907 that the position at 
which the file was dropped is not on the icon indicating 
a page but on the icon indicating a parts form of the 

20 tree, then it is determined under which page icon the 
icon was dropped as a subordinate (step S908) and the 
icon is registered as an icon indicating a parts form 
subordinate to the icon indicative of the page to which 
the icon indicating this parts form belongs (step S906) . 

25 At this time the icon that was dropped is displayed in 
the tree immediately ahead of the icon indicating the 
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parts form at the drop position. In this case, the 
composite-data file is manipulated, as follows, at step 
S906: the parts form name corresponding to the dropped 
icon is inserted immediately after the parts form file 
5 on the page to which the parts form at the drop position 
belongs . 

In a case where a file has been dragged to a page 
on which a parts file having the same name exists, a 
warning message is displayed and the parts form is not 
10 added on. 

This editing is such that when a new page is to be 
registered in the tree, the new page and its part form 
are registered in the tree merely by dragging the file 
desired to be utilized as the parts form to the blank 
15 portion of the tree. As a result, it is possible to 

eliminate the labor of creating beforehand a page which 
includes a parts form. 
(Moving an item) 

Fig. 11 illustrates a procedure for moving an item 
20 such as a parts form or page being displayed on the tree 
of Fig. 8. 

The user selects an icon indicating a desired item 
from the tree, drags the icon and drops it at a position 
in the tree (step S9) . The position at which the icon 
25 was dropped is investigated (step S10) . If the position 
is on an icon indicating a page, then processing 



- 21 - 



relating to page manipulation is executed (step Sll) . 
If the position is on an icon indicating a parts form, 
then processing relating to parts form manipulation is 
executed (step S12) . If the position is a blank portion 
5 of the tree, then page addition processing is executed 
(step S13). The details of these processing steps will 
be described later. When these operations are finished, 
it is judged whether or not they have ended normally 
(step S14) . If the decision is "NO", then operation is 

10 terminated. If the decision is "YES", however, then it 
is determined what the selected icon is (step S15) . 

If it is found at step S15 that the selected, 
dragged and dropped item is a parts form, then this 
parts form is deleted from the original position of the 

15 tree. Further, along with this, the file name of the 
deleted parts form is deleted from the page to which 
this file name belongs in the composite- form data file 
(FCX file) (step S16) . 

In a case where the selected icon is one which 

2 0 indicates the page, this icon and the icon indicating 

the parts form that constructs this page are all deleted 
from the original positions in the tree. Further, along 
with this, the deleted page and the file name of the 
parts form included on this page are deleted from the 

25 file in the composite- form data file (FCX file) (step 
S17) . 
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(Page manipulation) 

Fig. 12 illustrates a procedure relating to page 
manipulation at step Sll in Fig. 11. First, the 
attribute of the dropped icon, i.e., the selected icon, 
5 is examined (step S18) . If the icon indicates a parts 
form, it is determined whether or not it has been 
dragged from another page, i.e., whether or not it is a 
parts form that has been moved from another page (step 
S19) . If the icon has been dragged from another page, 

10 then the number of parts forms managed by the page at 
the position where the icon was dropped is examined 
(step S20) and it is determined whether or not the parts 
form can be added on (step S21) . 

If the parts form can be added on, then it is 

15 registered, as a subordinate to the icon indicating the 
page on which the operating system was dropped, as an 
icon indicative of the parts form at the bottom of icons 
indicating already existing parts forms (step S22). 
Operation then ends normally. Concurrently, at step 

20 S22, the file name corresponding to the parts form icon 
that was selected and dragged is added onto the page 
corresponding to the page icon for which the parts form 
has been registered, this page being included in the 
composite- form data file (FCX file) undergoing 

25 manipulation. In other words, in this case the parts 

form that has been selected is copied from the page that 
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was the origin of the drag to the page that is the 
destination of the drag. At step S16 the parts form 
that was the copying source is deleted and ultimately 
undergoes a move operation. The parts form that has 
5 been moved is attached to the bottom of the page and, in 
terms of the image, is overlaid as the topmost form. 

If it is found at step S21 that the parts form 
cannot be added on, an error message is displayed (step 
S31) and operation ends abnormally. 

10 If it is found at step S19 that the icon was 

dragged from a parts form on the same page, then the 
dragged parts form icon is registered, as a subordinate 
to the icon indicating the page, as a parts form at the 
bottom of the icons indicating already existing parts 

15 formed (step S22) and operation ends normally. 

Concurrently, at step S22, the file name corresponding 
to the parts form icon that was selected and dragged is 
added onto the page corresponding to the page icon for 
which the parts form has been registered, this page 

20 being included in the composite-form data file (FCX 

file) undergoing manipulation. In other words, in this 
case the parts form file that has been selected is 
copied at the bottom of the page to which this file 
belongs. At step S16 the parts form that was the 

25 copying source is deleted and ultimately undergoes a 

move operation. The parts form that has been moved is 
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attached to the bottom of the page and, in terms of the 
image, is overlaid as the topmost form. 

If it is found at step S18 that the attribute of 
the dropped icon is an icon indicative of a page, it is 
5 determined whether or not a specific key, e.g., an "Alt" 
key of an AT- type compatible computer manufactured by 
IBM, is being pressed (step S23). If the Alt key is not 
being pressed, an icon indicating the selected page is 
created anew at the drop position (step S24) . Icons 

10 following the icon indicating the page that was at the 

drop position are moved downward by an amount equivalent 
to the icon created at the lower part of the tree (step 
S25) . Control then proceeds to step S2 6, at which, in 
the FCX file that is the object of manipulation, the 

15 description corresponding to the selected page icon is 
added immediately ahead of the page description 
corresponding to the dropped page icon. Operation then 
ends normally. 

By way of example, assume that the page icon 

20 "NenkinOl" has been selected, dragged and dropped on the 
page icon "Nenkin03" in Fig. 10B. In this case, the 
page icon "NenkinOl", inclusive of the parts form 
constituting this page, is copied between the page icon 
"Nenkin02" and the page icon "Nenkin03". This 

25 manipulation is reflected in the FCX file at step S26. 
That is, the page description "NenkinOl" (reference 
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numerals 102 to 105) in Fig. 10A is moved between the 
page description "Nenkin02" (106) and the page 
description "Nenkin03" (107). Since the original page 
icon selected and the corresponding page description are 
deleted at step S17, the end result is a move operation. 

If it is found at step S23 that the Alt key is 
pressed, an icon representing "Double-sided" is created 
on the upper layer of the icon indicating the page (step 
27) and, subordinate thereto, the icon indicative of the 
selected page becomes the front side (step S2 8) and the 
icon indicative of the page to which the selected page 
is moved is created as the back side (step S29) . This 
icon is the icon indicative of "Double-sided", such as 
icon 802c in Fig. 8. Manipulation of the FCX file 
corresponding to the creation of the double-sided form 
is performed at step S30. Specifically, the page 
description corresponding to the selected page icon is 
added on immediately ahead of the dropped page icon. 
Operation then ends. It should be noted that the "Page 
Type" section of the page description corresponding to 
the icon that has been added on is assumed to be a code 
representing "Double- sided, for example, and the "Page 
Type" section of the page description corresponding to 
the icon that is destination of the drop is assumed to 
be a code representing "Back Side". 

Thus, by selecting a desired icon in the tree and 



moving this icon to a desired position by drag and drop 
operations, the composite- form data file can be edited 
in conformity with the type of selected item. 
(Parts form manipulation) 
5 Fig. 13 illustrates a procedure relating to parts 

form manipulation at step S12 in Fig. 11. First, the 
attribute of the dropped icon, i.e., the selected icon, 
is examined (step S32) . If the selected icon is an icon 
other than one which indicates a parts form, an error 
10 message or the like is displayed (step S39) and 

operation ends abnormally. If it is found at step S32 
that the icon is one indicating a parts form, then 
whether or not this is an icon that was dragged from 
another page or not is determined based upon whether or 
15 not the selected parts form and the parts form that is 
the destination of movement belong to a different page 
(step S33) . 

If the icon has been dragged from another page, 
then it is determined whether or not the parts form is 
2 0 capable of being added onto the page that manages the 
parts form at the drop position (step S3 4) . If the 
parts form cannot be added on, an error message or the 
like is displayed (step S3 9) and operation is terminated 
abnormally. 

25 In a case where it is found at step S3 5 that the 

parts form can be added on and in case of an operation 
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to move the parts form within the same page, an icon 
indicating the parts form is created at the drop 
position (step S3 6) and icons following the icon present 
at the drop position are moved to the lower part of the 
tree (step S37) . Operation then ends normally. 
Finally, at step S3 8, the parts form file corresponding 
to the selected icon is added onto the page 
corresponding to the destination of movement in the FCX 
file that is the object of editing. In other words, the 
selected parts form file name is inserted immediately 
ahead of the parts form file section corresponding to 
the icon moved to the lower part of the tree at step 
S37. Operation then ends. 

Thus, by way of the procedure described above, by 
moving another parts form icon onto a parts form icon, 
the parts form corresponding to the moved icon can be 
inserted into a page. 
(Moving a page) 

Fig. 14 illustrates a procedure relating processing 
for adding on a page. First, the attribute of the 
dropped icon, i.e., the selected icon, is examined (step 
S40) . If the attribute of the dropped icon is other 
than that of an icon indicating a page and an icon 
indicating a parts form, an error message or the like is 
displayed (step S46) and operation ends abnormally. 

If it is found at step S40 that an icon indicating 
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a parts form has been dropped, an icon indicating a new 
page is created anew (step S41) and then an icon 
indicating the dropped parts form is created subordinate 
to the newly created icon (step S42) . At this time the 
newly created page name is decided automatically from 
the dropped icon name. Next, it is determined whether 
or not an identical page name already exists (step S43) . 
If the answer is "YES", the page name is changed 
automatically (step S44) . Next, in the FCX file 
undergoing editing, the page description decided at step 
S42 or S44 is added onto the end and the parts form file 
name corresponding to the selected parts form icon is 
written in as the parts form file belonging to this page 
(step S45) . 

If it is found at step S40 that the icon indicating 
the page has been dropped on a blank portion of the 
tree, i.e., that the selected icon is a page icon and 
that the page icon has been moved to the blank portion, 
an icon indicating the page and an icon indicating the 
parts form are created from the dropped icon at the end 
of the page included in the composite form, inclusive of 
the parts form managed by the page (step S47) . 
Furthermore, the description of the selected page is 
copied to the end of the FCX file undergoing editing 
(step S48) . 

Thus, in accordance with the procedure described 



above, moving the icon of a page to a blank portion of 
the tree makes it possible to move a selected page 
within a composite form. Further, by moving the icon of 
a parts form to the blank portion of a tree, a page 
5 which includes the selected parts form can be created 
anew. 

In accordance with the form editor of this 
embodiment, as described above, composite- form data can 
be edited by selecting and moving a desired icon by drag 

10 and drop operations from among icons indicating items 
such as a page and parts form displayed by another 
application or the like. For example, if a file that 
can become a parts form is moved to a blank portion of a 
tree, a new page that includes this parts form will be 

15 created in the parts form. If the file is moved onto a 
page icon, the selected parts form will be added to this 
page . 

Further, in accordance with the form editor of this 
embodiment, composite- form data can be edited by 

20 selecting and moving a desired icon by drag and drop 

operations from among icons indicating items such as a 
page and parts form displayed by a tree of the form 
editor. For example, if the destination of movement of 
an item is a page icon in a tree and the selected item 

25 is a parts form, the selected parts form will be moved 

to the page that is the destination of movement. If the 
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selected item is a page, the page will be added to the 
beginning of the composite form. If a specific key such 
as an Alt key is being pressed at this time, a double- 
sided page, in which the selected page is the front and 
the page that is the destination is the back, will be 
added to the composite form. 

Further, if the destination of movement of an item 
is a parts form in the tree and the selected item also 
is a parts form, the selected parts form will be moved 
immediately ahead of the parts form that is the 
destination of movement* 

Further, if a selected item is a parts form in a 
case where the destination of movement of the item is a 
blank portion in the tree, a new page which includes 
this parts form is added to the end of the composite 
form. If the selected item is a page, then this page is 
moved to the end of the composite form. 

Further, it is possible to perform an editing 
operation in which, by carrying out an operation to 
erase an icon in a state in which the icon has been 
selected in a tree, the page and parts form 
corresponding to the erased icon are erased from the 
composite-form data file. 
[Second Embodiment] 

The flow of a second embodiment is illustrated in 
Fig. 17, which illustrates a procedure executed instead 



of the procedure shown in Fig, 11 of the first 
embodiment. This embodiment differs from the first 
embodiment only in step S171. Since the other steps are 
the same, only step S171 will be described. According 
5 to step S171, when an icon indicating a selected parts 
form is moved and dropped, whether or not a specific 
key, e.g., a control key (Ctrl key), has pressed is 
determined before the selected item is deleted. If the 
control key is not pressed, a procedure similar to that 
10 of the first embodiment is executed. If the key is 
pressed, however, deletion of the initially selected 
item is skipped. In other words, the initially selected 
item is copied and not moved. 

As a result, a parts form constituting a page can 
15 be copied as the parts form of another page. This 
enhances greatly the versatility of the editing 
operation. 

Thus, in accordance with the present invention, as 
described above, a composite form is displayed in a tree 

20 having a hierarchical structure, and an image object 

such as an icon representing an object constituting the 
composite form is selected and moved in the tree, 
thereby making it possible to edit the data file of the 
composite form. Based upon the position to which the 

25 image object has been moved, the parent object of this 

object can be created and, at the same time, this object 
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can be created as a child object. Further, a double- 
sided page can be created in simple fashion by editing 
the tree . 

Note that the present invention may be applied to 
either a system constituted by a plurality of devices 
(e.g., a host computer, an interface device, a reader, a 
printer and the like) , or to an apparatus consisting of 
a single item of equipment (e.g., a copying machine, a 
facsimile machine or the like) . 

As many apparently widely different embodiments of 
the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood 
that the invention is not limited to the specific 
embodiments thereof except as defined in the appended 
claims . 



WHAT IS CLAIMED IS: 

1. An object editing apparatus comprising: 

storage means for storing data which describes 
5 objects and a dependency relationship among these 
objects; 

display means for displaying, in accordance with 
this data, the objects and the dependency relationship 
thereof as a tree which connects image objects 
10 corresponding to the objects; 

operating means for editing and manipulating the 
image objects on the tree; and 

editing means for editing the description of the 
data in accordance with the editing operation performed 
15 by said operating means. 

2. The apparatus according to claim 1, wherein said 
operating means includes an operation for moving or 
copying the image objects; and 

said editing means includes an operation for moving 
20 or copying, in conformity with the manipulation of an 
image object, the description of the object, which 
corresponds to the image object that has been 
manipulated, in the data that has been stored in said 
storage means . 

25 3. The apparatus according to claim 2, wherein said 
data is form data that is overlaid on print data, and 
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the objects include a page which constitutes form data 
and a parts form which constitutes the page. 
4. The apparatus according to claim 3, wherein in a 
case where an image object has been moved by said 
5 operating means onto an image object indicating a page, 
said editing means edits the form data in such a manner 
that if the moved image object is a parts form, a parts 
form corresponding to the moved image object will be 
added onto the end of a page located at the destination 
10 of movement. 

5. The apparatus according to claim 3, wherein in a 
case where an image object has been moved by said 
operating means onto an image object indicating a page, 
said editing means edits the form data in such a manner 

15 that if the moved image object is a page, a page 

corresponding to the moved image object will be added on 
immediately ahead of a page located at the destination 
of movement . 

6. The apparatus according to claim 3, wherein the form 
20 data further includes double sides which include the 

objects of two pages, and in a case where an image 
object has been moved by said operating means onto an 
image object indicating a page, said editing means edits 
the form data in such a manner that if the moved image 
2 5 object is a page and a prescribed operation is being 

performed along with the move operation, a double-sided 
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object is generated that includes a page corresponding 
to the moved image object and a page located at the 
destination of movement. 

7 * The apparatus according to claim 3 , wherein in a 
5 case where an image object has been moved by said 

operating means onto an image object indicating a part 
form, said editing means edits the form data in such a 
manner that if the moved image object is a parts form, a 
parts form corresponding to the moved image object will 
10 be added on immediately ahead of a parts form located at 
the destination of movement. 

8 . The apparatus according to claim 3 , wherein in a 
case where an image object has been moved by said 
operating means to a position other than that of an 

15 image object, said editing means edits the form data in 
such a manner that if the moved image object is a parts 
form, a new page will be inserted at the end of the form 
data and a parts form corresponding to the moved image 
object will be inserted as a parts form included on said 

2 0 page . 

9. The apparatus according to claim 3, wherein in a 
case where an image object has been moved by said 
operating means to a position other than that of an 
image object, said editing means edits the form data in 

25 such a manner that if the moved image object is a page, 
a page corresponding to the moved image object, 
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inclusive of a parts form included on this page, will be 
added onto the end of the form data. 

10. The apparatus according to claim 2, wherein said 
operating means includes an operation for moving an 
5 image object from outside the tree, and said editing 
means, in conformity with the manipulation of the 
object, adds the description of an object, which 
corresponds to an image object that has been moved, onto 
data that has been stored in said storage means. 

10 11. The apparatus according to claim 2, wherein in a 

case where a prescribed operation has been performed by 
said operating means when an image object is moved, said 
editing means performs further editing, after the 
editing of the form data, in such a manner that an 

15 object corresponding to an image object that has been 
moved by said operating means is deleted from the 
position occupied prior to movement. 

12. An object editing method for editing objects on a 
tree in which, in accordance with data which describes 
20 the objects and a dependency relationship among these 
objects, the objects and the dependency relationship 
thereof are displayed by image objects, said method 
comprising : 

an operating step of editing and manipulating the 
25 image objects on the tree; and 

an editing step of editing the description of the 
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data in accordance with the editing operation performed 
at said operating step. 

13. The method according to claim 12, wherein said 
operating step includes an operation for moving or 

5 copying the image objects; and 

said editing step moves or copies, in conformity 
with the manipulation of an image object, the 
description of the object, which corresponds to the 
image object that has been manipulated, in the data that 
10 has been stored at said storage step. 

14 . The method according to claim 13 , wherein said data 
is form data on which print data is overlaied, and the 
objects include a page which constitutes form data and a 
parts form which constitutes the page. 

15 15. The method according to claim 14, wherein in a case 
where an image object has been moved at said operating 
step onto an image object indicating a page, said 
editing step edits the form data in such a manner that 
if the moved image object is a parts form, a parts form 

20 corresponding to the moved image object will be added 
onto the end of a page located at the destination of 
movement . 

16. The method according to claim 14, wherein in a case 
where an image object has been moved at said operating 
25 step onto an image object indicating a page, said 

editing step edits the form data in such a manner that 
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if the moved image object is a page, a page 
corresponding to the moved image object will be added on 
immediately ahead of a page located at the destination 
of movement. 

5 17. The method according to claim 14, wherein the form 
data further includes double sides which include the 
objects of two pages, and in a case where an image 
object has been moved at said operating step onto an 
image object indicating a page, said editing step edits 

10 the form data in such a manner that if the moved image 
object is a page and a prescribed operation is being 
performed along with the move operation, a double-sided 
object is generated that includes a page corresponding 
to the moved image object and a page located at the 

15 destination of movement. 

18. The method according to claim 14, wherein in a case 
where an image object has been moved at said operating 
step onto an image object indicating a part form, said 
editing step edits the form data in such a manner that 

20 if the moved image object is a parts form, a parts form 
corresponding to the moved image object will be added on 
immediately ahead of a parts form located at the 
destination of movement. 

19. The method according to claim 14, wherein in a case 
25 where an image object has been moved at said operating 

step to a position other than that of an image object, 
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said editing step edits the form data in such a manner 
that if the moved image object is a parts form, a new 
page will be inserted at the end of the form data and a 
parts form corresponding to the moved image object will 
5 be inserted as a parts f orm included on said page . 

20. The method according to claim 14, wherein in a case 
where an image object has been moved at said operating 
step to a position other than that of an image object, 
said editing step edits the form data in such a manner 

10 that if the moved image object is a page, a page 

corresponding to the moved image object, inclusive of a 
parts form included on this page, will be added onto the 
end of the form data. 

21. The method according to claim 14, wherein said 

15 operating step includes an operation for moving an image 
object from outside the tree, and said editing step, in 
conformity with the manipulation of the object, adds the 
description of an object, which corresponds to an image 
object that has been moved, onto data that has been 

20 stored at said storage step. 

22. The method according to claim 13, wherein in a case 
where a prescribed operation has been performed at said 
operating step when an image object is moved, said 
editing step performs further editing, after the editing 

25 of the form data, in such a manner that an object 

corresponding to an image object that has been moved at 
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said operating step is deleted from the position 
occupied prior to movement. 

23. A computer-readable storage medium storing a 
control program of an object editing method, said 

5 control program comprising: 

storage means for storing data which describes 
objects and a dependency relationship among these 
objects; 

display means for displaying, in accordance with 
10 this data, the objects and the dependency relationship 
thereof as a tree which connects image objects 
corresponding to the objects; 

operating means for editing and manipulating the 
image objects on the tree; and 
15 editing means for editing the description of the 

data in accordance with the editing operation performed 
by said operating means. 

24. The storage medium according to claim 23 , wherein 
said operating means includes an operation for moving or 

20 copying the image objects; and 

said editing means moves or copies, in conformity 
with the manipulation of an image object, the 
description of the object, which corresponds to the 
image object that has been manipulated, in the data that 

2 5 has been stored in said storage means. 

25. The storage medium according to claim 24, wherein 
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said data is form data that is overlaid on print data, 
and the objects include a page which constitutes form 
data and a parts form which constitutes the page. 
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ABSTRACT OF THE DISCLOSURE 



. A form for being overlaid with print data is edited 
through a simple method. Specifically, a tree is 
displayed on a screen for editing a composite form. 
When an icon included in the tree is moved, editing is 
carried in such a manner that composite- form data takes 
on a structure that corresponds to the editing 
operation, the editing being performed in dependence 
upon the type of icon moved and in conformity with the 
type of icon located at the destination of movement. 
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As a below named inventor, I hereby declaie that: 



My residence, post office address and citizenship are as stated below next to my name 



I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural 
names are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled OBJECT 

EDITING APPARATUS AND METHOD , AND RECORDING MEDIUM STORING 
COMPUTER -READABLE PROGRAM 



the specification of which [ X 1 is attached hereto | 1 was filed on as United States 

Application No. or PCT International Application No. 

and was amended on (if applicable). 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended 
by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR §1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 1 9(a)-(d) or §3 65(b), of any foieign application(s) for patent or inventor's 
certificate, or § 365(a) of any PCT international application which designates at least one country other than the United States, listed below 
and have also identified below any foreign application for patent or inventor's cei tificate, oi PCT international application having a filing date 
before that of the application on which priority is claimed; 

(Yes/No) 

Country Application No. Filed (Day/Mo /Yi ) Priority Claimed 

Japan 11-022944 29/01/99 Yes 

I hereby claim the benefit under 35 U.S. C. § 120 of any United States apphcation(s), or § 365(c) of any PCT international application 
designating the United States, listed below and, insofar as the subject matter of each of the claims of this application is not disclosed m the 
prior United States or PCT international application in the manner provided by the fn st paragi aph of 35 U.S.C. § 1 12, 1 acknowledge the duty 
to disclose information which is material to patentability as defined m 37 C F.R. § 1 .56 which became available between the filing date of the 
prior application and the national or PCT international filing date of this application. 

Application No. Filed (Day/Mo /Yi ) Status (Patented, Pending, Abandoned) 

I hereby appoint the practitioners associated with the firm and Customer Numbei piovided below to prosecute this application and 
to transact all business m the Patent and Trademark Office connected therewith, and d n ect that all correspondence be addressed to the address 
associated with that Customer Number: 



FITZPATRICK, CELLA, HARPER & SCINTO 
Customer Number: 05514 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief 
are believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 
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Post Office Address CANON KABUSHIKI KAISHA 
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